ABSTRACT. Marine transport of inorganic and organic carbon is simulated by means of a computer model in which the oceans are divided into a high and low latitude region. Water transport (and with it carbon transport) is reproduced 1) as downwelling of surface waters at low latitudes, and 2) in general, as different depth-dependent turbulent diffusion ir14both deep-sea regions. The model is calibrated with pre-bb C and1 alidated against perturbations of total carbon, C/C-and C/Cratios; it is compatible with carbon release from fossil fuels and from biogenic sources.
INTRODUCTION
In view of possibly serious climatic consequences of increased atmospheric CO2 (greenhouse-effect), efforts have been made to model the cycling of carbon through the global environment. The reliability of a simulation model is increased according to the number of independent observations it can verify. A major problem is whether the terrestrial biota are to be regarded as a source or a sink for additional atmospheric CO2. The model presented here has been developed to account for at least part of an additional. CO2 input into the atmosphere resulting from forest destruction and desertification.
ATMOSPHERE AND BIOSPHERE
The model atmosphere is subdivided into tropospheric and stratospheric parts. The total atmospheric CO2 content in the initial stationary state was taken to be 608Gt C ( 285ppm).
Exchange between the two atmospheric compartments is linearly donor-controlled with a stratosphere-to-troposphere exchange time of 2 years (Machta, 1973) . Data for fossil fuel input into the troposphere is taken from Rotty (1981) fc the time period 1860 -1974 . Natural production of C in the stratosphere (P (t)) is assumed time dependent according to the variation oaka indices (Stuiver and Quay, 1980 is taken from Killough (1980) . The total C production is then
Since the description of the oceanic part of the global carbon cycle is our primary concern here, only a summary of the terrestrial biosphere part will be given (see Kohlmaier et al, 1981, for (Buringh, 1979; Seiler and Crutzen, 1980) . Former model calculations (Kohlmaier et al, 1981) partlly reach isotopic equilibrium with atmospheric C/C and C/C.
The depth of both surface compartments is chosen as 75m. The depth interval from 75 to 1000m has been subdivided into 37 compartments in each region, each extending over a depth of 25m. The deep sea from 1000 to 6000 m is represented by 10 compartments 500m deep in each region (Oeschger et al, 1975) . The volume of each compartment in either region is determined from the hypsometric curve according to Menard and Smith (1966 
The CO2 partial pressures in the surface ocean compartments are calculated from the corresponding C considering the chemical equilibria which determine the pH in surface waters (calculation procedure, see Bacastow, 1981 A value of 15Sv for the deep-water formation is adopted here which is on the low end of the respective estimation range (Dietrich et al, 1975; Arons and Stommel, 1967; Weiss, Ostlund and Craig,19739; Broecker, Peng and Engh, 1980) total stationary 14C inventory in the oceans) (Keeling, Bacastow, and Tans, 1980) (-----) (Nydal, Lovseth, and Skogseth, 1980) ; ooo = coral measurements (Druffel and Linick, 1978). tial pressure data would be decreased. The A(3C) for the period 1860 -1940 is -0.48%o which neither agrees with Freyer's (1979) tree-ring measurements (-1.6%o) nor with Francey's (1981) 
The model response1o the 14C bomb input is shown in + -figure 3, which shows A C in the troposphere and the low la titudes surface ocean as calculated. The agreement with data observed for the troposphere seems good although the1 alculated values lie at the lower end of the data range. A1sC is significantly lower than the coral measurements. In view of the broad band of data, however, higher reliility cannot be expected. In general, the model response to C perturbations is characterized by a more pronounced relaxation than is observed. This may be explained by, at least, one of the following: 1) K is assumed too large; 2) in contrast to the real ocean, cod surface water is described as attaining nearly perfect isotopic4equili1r3ium with the atmosphere,lt4hereby taking up more C and C than observed; 3) the C bomb input, as estimated by Killough (1980) , is too small. 1) and 2) lead to an overemphasized uptake capacity of the high latitudes deep sea. The behavior of bomb 14C in the low latitudes deep sea calculated from the model is given in figure 4 ; the agreement s with the GEOSECS to for 1973 seems good, 1he Suess effect is calculated as A(0t C) _ _18.6%o in 1950 (At0C = 0.6fo) which should be compared to the results of tree-ring measurements of -21%o (Lerman, Mook, and Vogel, 1970) and ca -23%o (De Jong and Mook, 1982) ,
